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予依维莫司和来氟米特（各 5mg/kg·day）。术后 8 天处死来氟米特组和联用药
组大鼠，摘取移植物、脾脏、淋巴结，收取受体血清，进行分析。 
结果：依维莫司可以通过诱导 T 细胞无能、抑制炎性因子 IFN-γ、促进抑

















中 T、B 细胞绝对数量，降低 T 细胞比例和 CD4+/CD8+T 细胞比例，诱导调节











































Background: Organ transplantation is the most efficient method to solve end-
stage disease. Howeve, the organ shortage has resulted in restriction of promotion of 
transplantation. Xenotransplantation is one of the most possible approach to solve the 
organ shortage problem. Although hyperacute rejection of xenotransplantation has 
already alleviated to a great extent with the application of molecular biological 
technique, we have not overcome acute rejection and delayed xenograft rejection. 
Developing novel immunosuppressive agent may contribute to overcome these kinds 
of immunological rejection. Everolimus is a kind of Rapamycin derivative which can 
be used in organ transplantation.Animal research and clinical data show that it 
prolongs survival of allografts. Everolimus is responsible for the regulation of 
immune system. However, the research of everolimus on xenotransplantation is still 
blank.  
Aim: This research studied the function of everolimus on hamster-to-rat 
concordant xenotransplantation model in vivo and in vitro, aiming at exploring 
whether everolimus can used as immunosuppressant on xenograft. 
Method: In this research, a hamster-to-rat heterotopic cardiac 
xenotransplantation model has been applied to study the function of everolimus on 
xenotransplantation from the following several aspects of xenograft survival, 
histology, immune regulating function and regulate the secretion of pro-flammatory 
factors. At first, function and mechanism of everolimus used alone on 
xenotransplantation are studied. The experiment is divided into two groups: no 
treatment group and everolimus alone. Recipient animals are sacrificed at the third 
day after operation for histology and cytology analysis of xenograft, spleen, lymph 
gland and serum. Afterwards, we use everolimus combined with leflunomide on 
xenotransplantation to further study the effect of everolimus. Leflunomide alone or 
everolimus combined with leflunomide are all administrated the drug at the same day 
of operation. Recipient animals are sacrificed at the eighth day after operation and 
xenograft, spleen, lymph gland and serum are harvested for examination and analysis. 
Result: Everolimus can inhibit the immune response of T cell through inducing 















level of anti-inflammatory factor TGF-β. Everolimus alone can prolong xenograft 
survival, reduce the inflammatory cells infiltration and decrease the pathological 
manifestations of myocardial interstitial hemorrhage and focal myocytolysis of heart. 
Everolimus can decrease cellular immune responses such as decreasing the absolute 
amount of T cell and B cell, reducing the ratio of CD4+/CD8+ T cell and inducing the 
production of regulatory T cell. Everolimus combined with leflunomide can 
significantly prolong the xenograft survival(median survival time: 12 days). 
Inflammatory cell infiltration, focal myocytolysis of heart and myocardial interstitial 
hemorrhage are relieved. Both leflunomide alone and everolimus cooperated with 
leflunomide are able to inhibit the immune response of splenocytes, decrease the 
absolute number of T cell, decrease the ratio of CD4+/CD8+ Tcell, and induce the 
production of regulatory T cell. However, neither everolimus alone nor combined 
with leflunomide affect the level of serum antibody. 
Conclusion: Everolimus is sure to, however, everolimus combined with 
leflunomide is remarkable to prolongs the survival of xenograft. Everolimus decrease 
the number of T cells and B cells and the percent of T cell in spleen, reduce the ratio 
of CD4+/CD8+ T cell, induce the production of regulatory T cells, which at the same 
time can regulate inflammatory factor.Everolimus play a role on xenotransplantation 
model to regulate immune system and prolong xenograft survival which, at the same 
time, can cooperate with leflunomide on the model. 






























世界卫生组织的报告显示，预计到 2030 年，全球每年将有约 246 万患者死
于糖尿病；有约 222 万人死于心血管病，其中死于风湿性心脏病、高血压心脏
病、心肌病的将分别达到约 46 万、14 万、57 万人；将有约 456 万人死于慢性
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